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Table 1- Filia gene primers’ sequences and their related information.
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Histone H2a 03 sla S511 5 WS 05 pgs 5 Jsl sas el (sl STy Jal 5 Y i
Table 2- PCR condition for Filia first and second primers and Histone H2a primers.

sl S5 LLs p 55 sl S LLs ol sla ST & >
Histone H2a Filia second primers Filia first primers cycle Stage
Histone H2a
primers
LSM'X’J‘M 6‘417—_)»):
Three steps Two steps
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Figure 1- CpG plot results for 443 (a) and 230 (b) bp fragments. Evaluation defaults:
Observed/Expected ratio > 0.60, Percent C + Percent G > 50.00, Length > 200.
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C .T_,) — Cal)
(b) e @

d(li— -46.37 bovine Filia 230 bp dG= -93.66 bovine Filia 443 bp -
(AN LY gandad g5 ¢l Jox! sa gU ol gﬁ;fﬁ“a“ Mfold (g4 » (g Y |3
Jao 2 GBS VYV 5 ANV Ll S 50 AG L 5L i () Y

Figure 2- Mfold results. The most stable possible secondary structures for 443 (a) and
230 (b) bp fragments with AG of -93.66 and 46.37 kcal/mol respectively.

($bkS S ol KL iewl,y 3l i 5 4 Histon H2a 5 WLS slao3 PCR sty - ISs
ma> pan S19) WS gL s EEY gandad ((gld> s 2iST9) LS 5L i L8Y gankad
oL S Y gaakad (o3b i Ve o3Ikl KLas Histon H2a g5b e YEr ganks (!
ol Kl a3 00 Jlail gbes) WL 3L i Y Mg () Ksle a5 £V Jlas! gles) L

(S5 ps o3 Kl 4553 00 Jlail los) Wi o3b e Y¥r Iy ((usS pos

Figure 3- PCR amplification results for Filia and Histon H2a genes. Right to left: 1 kb
DNA ladder, Filia 443 bp fragment (2-stage reaction), Filia 443 bp fragment (3-stage
reaction), Filia 230 bp fragment (annealing temperature: 47 C), Filia 230 bp sequence
(annealing temperature: 50 C, no amplification), Filia 230 bp sequence (annealing
temperature: 55°C, no amplification).
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Abstract

Filia is a maternal effect gene, disorder in which causes decreased fertility in mouse and
abortion in human. Bovine Filia transcript is predicted in NCBI database. Nucleotide analysis
shows that it has a higher GC content in comparison with its mouse or human orthologs, and
this can make problems in PCR amplification. This study was performed to investigate the
possibility of amplification of bovine Filia transcript with high GC content by optimization of
primer design. Two pairs of primers were designed to amplify 443 and 230 bp fragments.
High Ty, of primers and low AT, conditions were considered to design only the first pair of
primers. Bioinformatic analysis was performed on the two fragments to analyze the GC
contents and possible secondary structures. RNA was extracted from bovine oocytes. After
reverse transcription, PCR amplification was performed with different annealing temperatures
in two or three steps. Results showed that the 443 bp fragment has a CpG island and a higher
GC content and more possibility of secondary structure formation compared with the 230 bp
fragment. Nevertheless only the 443 bp fragment with the primers of interest was amplified
with a sharp band. In conclusion we showed that low AT, high T, of primers and annealing
temperatures and also a two-step PCR help specific amplification of GC-rich sequences.
Keywords: Bovine Filia gene; GC percentage; CpG island; Secondary structure; Annealing
temperature.
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